Biochemical and biological activity of phosphorylated and non-phosphorylated ras p21 mutants.
In contrast to all cellular ras oncogenes which carry a single activating mutation at codon 12, 13 or 61, all known retroviral ras oncogenes have two mutations at codons 12 and 59. To understand the role of the mutation at codon 59, we have constructed plasmids containing genes for Harvey ras: p21(Gly-12,Thr-59) and p21(Val-12,Thr-59). Escherichia coli expressed proteins and their respective phosphorylated (Pi) and non-phosphorylated (non-Pi) proteins were purified to 95% homogeneity by ion-exchange chromatography and gel filtration. GTPase, autophosphorylation and nucleotide exchange activities of the mutants were studied. When the mutants were microinjected into Xenopus oocytes, the non-phosphorylated forms of p21(Gly-12,Thr-59) and p21(Val-12,Thr-59) showed high activity. Surprisingly, their phosphorylated forms were inactive. These results suggest that threonine at position 59 endows the protein with transforming activity but that phosphorylation of the residue inhibits biological activity. A structural interpretation of the observation is presented.